If starlings (Sturnus vulgaris) 
INTRODUCTION
It has long been known that thyroidectomy affects seasonal photoperiodic responses in birds (Benoit & Aron, 1934) and, more recently, similar effects have been observed in mammals Moenter et al. 1991; Webster et al. 1991) . In birds, it had been thought that thyroidectomy specifically prevented the development of photorefractoriness, the process whereby rapid gonadal regression occurs, apparently spontaneously, at some time after birds are exposed to long days (for reviews see Nicholls et al. 19886 ; Wilson & Donham, 1988) . The present study addresses the question of whether thyroidec¬ tomy does actually affect photorefractoriness alone, or whether this effect of thyroidectomy is simply one manifestation of a more general effect of thyroidec¬ tomy on photoperiodic responses.
The species in which the effects of thyroidectomy have been studied in greatest detail is the European starling (Sturnus vulgaris) . In similar experiments spanning several decades, starlings have been thy¬ roidectomized while on short days, followed soon afterwards by transfer to long days, which caused gonadal maturation. Later, as control birds became photorefractory and underwent gonadal regression, the gonads of thyroidectomized birds remained mature, apparently indefinitely (Woitkewitsch, 1940; Wieselthier & van Tienhoven, 1972; Goldsmith & Nicholls, 1984a; Dawson et al. 1985) . The obvious conclusion was that thyroidectomy affected photo¬ refractoriness specifically, since gonadal maturation had, apparently, been unaffected.
However, it is possible that this conclusion is based on an artefact of earlier experimental designs. In a more recent experiment (Dawson & McNaughton, 1992) 
RESULTS

Experiment 1
All six groups showed significant increases in testis size (P<0-001, Fig. 1 (Fig. 3) .
DISCUSSION
The results clearly demonstrate that the effects of thyroidectomy on gonadal photoperiodic responses in starlings are not restricted to preventing the onset of photorefractoriness. Both photoperiodically induced gonadal growth and gonadal regression caused by photorefractoriness are affected. However, it takes several weeks for the full effects of thyroidectomy to become apparent; gonadal responses to change in daylength were partially impaired 4 weeks after thyroidectomy, and almost completely absent after 13 weeks. Thyroidectomy progressively inhibits, and eventually prevents, gonadal responses to any change in daylength.
Examination of data in earlier studies (Wieselthier & van Tienhoven, 1972; Goldsmith & Nicholls, 1984a) , in which starlings were transferred to long days soon after thyroidectomy, does show a slightly decreased rate of testicular growth in thyroidecto¬ mized birds, but this was not commented on by the authors. In a later study (Dawson, 1989a) , photo¬ periodically induced testicular growth 3 weeks after thyroidectomy was markedly reduced, leading to the conclusion that thyroidectomy had the effect of making daylength appear shorter than it was, but that, in addition, there must still be a specific effect of thyroidectomy on photorefractoriness (Dawson, 1989e (Robinson & Follett, 1982) . The best evidence of similarity was that relative photorefractoriness was also prevented by thyroidec¬ tomy (Dawson et al. 1985) . The fact that it takes several weeks for the full effects of thyroidectomy to become manifest, even though thyroid hormones are rapidly cleared from the circulation following thy¬ roidectomy (Lien & Siopes, 1989) , may imply that a secondary effect of thyroid hormones is involved. In mammals, thyroid hormones are essential during a critical neonatal period for normal development of the central nervous system (e.g. Dussault & Ruel, 1987 but, in addition, supraphysiological doses of thyroxine appear to act as a long day (Ferrand, 1963;  
